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£ ?h TN 2H§ 5A| ^XfOfl »0|A|2| <2h§ H|iU W*'3 UEK-H^ 

I : SilS 5AI Sxl 

2, 3 : g£H± 712 

2a, 3a : ^SH^ ?IE^I £jty ^ 

4 : SA| ^tt 

5a, 5b : 

6, 7 : ElfSCEiW). 
6a, 7a ; E^B£J 54* 
8v 9 : ^S'S^AtlTO) 
10, 11 : HH4?St 
13 : 

na, nb, nc : ?l^:jSf2l 

nbt, nb2 : 9|g$l5£l nb°l S Ah B« 

gSSg 5A| g^lOil Hfci- ^Sl .ana -JEAI iXHW ?I4^S»# 3tWJa2SJW- £Al 2f9 

§2H^Ei UlOhe* i£A^ Ol^eJ- SAT -§3= -AI3MJ 3 ST # £x| ijPEl^a ™g 

:§*ioii »ai. oisaa" s'-soite £IE -sjm;^ wmts lihmoi& Ai^as tfe ci^ 
oist ^ ajs xai gas jis»'3gi ^n, oi ^ib^oii Hii s. asXi^pi 

MO\ ^SEICH 2iQ. MS ^, ^El* 0H^I± ftAI 5^1 Oil 2!0iAI£ °^g#Qil 2 
?}?m^ £]£]- ^B^Aj ^ ^§tfi*Ei(TFT ': Thin Film 

Transister) I^l si ±Xm S7\9\ 2I54HHI .«-«£IOI 2iCf. ££^ lEi £A» Sote 5AI g 
*IOi!= 71541-Ofl ^ SEi BEIfepI gSEJOi 21D. 

4K7|2|- ^§ &AI SiSKHl SttHA|21 JLA| ±Xfe Pfttfl— £30fl ^ HH»s»0| 3J- 

Zf I^SJ #114 715 AH31CHI «.fiffW/3!£3 ^gEICH 210. :5£S*:&% JEAI 

°*0il IgfSJ ES»(@SB)OI HHSIEIU, OIM SAI -mWJM ?ffl AAI "S*l 

4 K 7I LilDf^l SAI OIS^ eqs SAI S^OiAi^ ^*I^EIE. L1ia^j^2| aj^OI ^ Dlg^l 

.□I2h ^ 5AI S-Xl^i SAI ^^SAI=, Olg£i^ LflD^J 0 -^^2J e?|^ezj(HI -QKF'CHa 27H^ . 

oqg sai tt^ortt^q sia 

(a) UIDP! 90rurga HI«AI& 0 J|EIM E?I^EIH UIDR(Tvi8t'ed-Nenatlc. Ols}- 
TNOIEftfCf) ^§ iAI 

(b) LlOm ™§ j»»2|. :Amz» 90 < »0ia-oS*Hil.HI«H HH* p AIZ.i SEiaai-^: ;-#S| 
^E|E LID^ (Super Tviisted nemat ic. Om STNOia-ttCJ) ^§ JLAI . 

^*r£! (b) STN 5A|. ■ WSS| ^ tj4^ ^ E*HWI ffH^OH, 5A|M tSs}-7| ^» 

Ai^ IW^j S4»:BS-.HHaor=- ^01 gsjfi: 3i£g.HaEII2 SIQ. 491 STN &^!01vU^ M4 W 

E9J^EI=*L«DW(DbublB-&jrar Twisted Hematic) IAI ^. 
Cb-2) SS iAI tf-^I 

Oil 2»^# bIJaora, 3S=g, ^SCHjAi 4 v 7I SS ^ SAI ^01 S^FQ. 

SXrS! (a) «1E|"-.^S* TN SA| tffilM- t^SAI^; B97)-S| ^t, p e A1S ^ 
^Xl, 15 Aj^ gt5SS o^AIOll CU-Sh 2^H°J ^ ££f ^ 4^1 TH ^OUAiE 1^ 

SEOil [[£1- 2Sft -BHSEg CH^^D. 
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(a-1) 1^HJ 2^ ^ B*g3KHj HHxISrOj, *!g#Ofl 339 S£ 

(a-2) g£>*9 4^ ^H5h£^ HH Tdo hDl, £EH3 ™*»t JLAIofe : kSEI ShOlM 

019 2«M9 Hiia*ia. 5At 3e E [ae, i!} xiras, saisi aw sisgsj ggoiiAi -xtpj ±iei ti- 

DIE g^OI .SeWKh 

SlSE^S»H31..AWStSgO| SAW-SICK 01^ WHHI 0l«SUn)0l SH 

mn an,. itt swi- &m jiehhi aw* saotti 'bme mspic*; 

oiii to -^s. iai ±XK3DN sea E«si-as».S!?ie bssl.oi tn.^S-Sai ±w3U°i 

cicq ££|^^ LJERH3. £ 7CHI £AI*j- "-SOL *70-(32)^h jMISIH. Si= 

" ""■^:Dltf«(An)0l BWiCT OSSHh «Ttt«l2| 5| 

HAhEhTlL niAt2.HH "hAf^hTI- H PI TJ . Til & 



ojsgy fSlJD|..S[I[, 

iy ( Sijge..LH¥0ilA1^ 7IS 715 3421 2IS 33.5= .JZIB-'W 5M0I|A1= 

sis swaosi i "=1^2*01 "asi aoi so. son di ^s «w:sy&- h:b vam^^^m so- 

ztEOI tflERW H9'9 MB BOh HS*J AR S| ; SS« LjEHMI BCh 

#7I°J A|2J-2J£g9 =?HI*|2£ ^SsO, ifB.afi- SWW/d tra^J StHW Slfe SAR at*£ 

g Ai^M 7iM« 7ie; oie di&mai sai a^oi .-.»m*i= «4KM*h oiawo) 

□IU W0I ShSShb BdWWK ^ ^^j OlEf *>O)0l *at!CK SEth sasi^fli : '*>«a &. h AI 
E*h ^1 ■ ; .3BEAl-S*i6lW= 5A| SFSOr?iS0ii tCRhAj AI0W0I SOMfe S»E SiQ. Mim a 

2^ oh^wiAi 5aisi .^oi q# s^?!- 2iD. .oias-.aa-.aaig 2^01 twai, sai tra 

□2HAL 4^1 Al^f : '-21BSb -THfloPI «oWL a*t '-OlSS'g ^^^Ad^l S 

SAI 'daWf-M AfOIOfl. ^^= 201 SICKWIg BS"> ^THi 55- 
0006002 S^i ^^ 56-0973182: g 

Gl g^#_0IS^# ^= S : Xg_*i4l£giW, E»qilAI_EMa : _EBSg BBS! ^# 



yy^mn s& ^ioiq. cctEhAi, 01 ^wiai=.^£*i* S3- ohjef ^ *ai 

^jg°J ^WKdjatej ""'3 Eia0li3( retardation.: An - d)^ W\ 200nm LH^I 500mra ; M^)0ii..2l= °A 

■a 5ai £Ai# oisirniv di/?n's sai sirxefsj ajoiwi ^isj ^i^t ji^b sai 

□I aiS iAI §*l(HIAi^, a iAI H«.* 'flSU BSh OWEh «IS SAI 4:AI# 

^^^^ HHtfsra 'Eia':BW. nM(HH|) i;'a«f-». B5W2T53MI ^01 ^ 

711 £IS*-tf3*r&'*SB'*«N2 OIS^I; °4?S SAJ AJ^ BJ^Sfi ?Hd*fe : 311 ?\ 

<£n> ^mm E}mw ^mmm ^o\ aaa,«tf stum era saw: si.=. >r^h5M 01^ 
we'aia 5ai -s*is sqiesioi so(usre,so6, voes se). 01 aia'SAi'sxiWAJB'PB-^ 

5rLfe, Er£j^°J.3?H°J ^3§1 at^l £|£W5^J iSOfl CH^ l^rI3, 

S£ UQiX] 2»2|'?-OTB9|'"W B«0l SaOfl CHoHAH '2'AWHi. SW 

g £l£*r?? iB2|' Bff-SrtRHI CH^H Q»?f-XIS e°j. zr£S SAh?3 Si^DI, 01 e2| SttJI 20° 

70- 1 ^^Fn si^ flaaapm. 

2§^2j sx^ g^^ej sn> oi^^oi ag oie^- ^ sick e^, 

1 m°! S3 OHJEK 3 20H ^1^5 i35j fe^tfflllA^ ^ 

g^l nb£J 4^1 SAf Vteor AiS 90° °J ^£1 0| = £^ ^gti- 511 Oil**- 4 SiQ. 
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□121- ICS ?|g*H.tS 3|B XA| 4X|-S> ^X|- AfOIOil S|0|£ 1DH Olg »le£^A| 0 -*}g i 

A| 5*IOilA|^ AW Olhi-SEBW ?H2^ 4 2LQ. 

ZKiQL 4 h 7|*| ^>H£ 5-31 31 592 UEKJL °-*!S#2J E|E«3IO|fl.( An d)2| 20 1 200nn LHXI 500™ 

sj h^is xai -fcJofii--es» Atoioij, Em%m smj-bj ^bbb gtroi sssi-b 

S^Oil CH«IAi StjftT ?l#XH?# Jl^£ ^OtlAi^, 01 hi m®Z? SSfOil CHoH &AI A W £J 

5si ^3 4= suae!-* a»*ioii pmM jhaw $ &tQ='wn?y &= sta 

SB, : ^IS] .USP5,506.70Bh .-SMffll-AJ LIByj ?|*r*lSB DlSff^ -'ttBOIIAfe. ^Bfi- HlihBOl 
£FE!flil CHoHAi^, Bgg &mm £AKI£3 *SOI-OI*OI"» 2iD. 3EHAL a|'S' SAI £XKHI 

CHoHAi^j JHfiSI- BBB-" OI»iS(An)QI 0.08, .aiS*2j ^Jfll?h 4.5pm°] . °J{§ SAI Sfc 

XL ^ 5«SS2| E|E1«0iaCAn--d)2|:a0| 360nm°i gosi'aiS SA| M» 0|§SKQ SiLL OEiLL 
.OIS-'SIIS" SA! AHDldil Q to-2&|XBt-B£ SW'M EJSIAj^. OI 01 

s asaoi saxi skl 

«jg JLAJ ±XF2h BWO- AHDIOfl 3)1 g££<W AW SlS^'tf" JHtfofe -SSOIIAlb, W&Xfi? 
SEKGHJBI- 4AI ±W2| ^3Dj| CHSBAiS Bfi?f2lQ. : .EU&AL ^71 £Ji!2| g°, "?|4f» 

'BShSJ-SttB 71-2- Ef5|£S *SSPI SlffH #7I2J ?|£tfHMk' An : ;cJHJ 2*01 CHS 331 Oil 2!^ . 
.SAI /iXte £t?AI?IE "SSnql' Cllfll*lfe."«S*Kl£ BQ.. H OBSM; £71 W&RHM-OIBrt^B 
5AI 5X|2l AW °J^SC 7H2S^ 2 Oil CHtBAj^ OR 'SBWh .SCHM SiDS ^fllM i£IL 2!Ch 

a KS ej 4 w st^ SUB SIBpPI £I*H 5A| SJ4«J A|2}0|:v.2|gtJOJ ™7|£ 51^1 bsl 

■efflj'-e^y A 1 ^ oH^ofOI I2SS2I sh^ h # ^ 2!^ #71 JJIS ^ 5Aj Sxj 

B-H3*fe.aplQ. 

s i^oii. ^§ jlai s^i^ oiTOfe ison ^3 a m^o\ trasi 

7|SvAtOI01l SBtSS«|. ^SE|&.-WS iA| ^7|, StlS- 5A| ^j-HJ °*m\ HHSIE| = 

ftS2|.B**fB ^71 fts. JtAI .^XKHI ^7!l ; S'BBM -SiGHAlB] ABSI' BBC 

Ot»S(An)a ^lHICd)SJ-2| S.CAn- d)2J gjoi 3Q0n»aD 3J0L -BOOnmSCh ^ 

#A|0il, BBB E^i|°| 3^H^J ^^#,fna, nb, nc)0| na-ncnbEfe; S&l 9 . fti. £ ^SBStha S; 

nbM. ?l^7Wej g<5 giftth; ^fHSWl SAfa ^EHS AI7B E£^ ^AlTfl 

32AIU£SW #7I2J 3aS--EtBa5> BAJS ^I^^M ^71 5AJ ^71 B&XF AWIOil 

sjchse idh ui^ii afe ac ms^s sKa sia. 

#?|Hj.3-SM HI^FS, si-fl-HBOl ^^^1 ^ aiS#a'-Bj2l*K)| BSBjfr OI£!0! BS^m/'dl 
1 ^WHl 9B9C(m..rib. nc)OI 

nbM i^h^ ^C E^a2J &#(3sift)e ^^TW", i°3°J SVOH EH oil 3AI3 
BB^Se^j^BXI- AhOICHl J.i*S, AI-ZTOI ff}EK^7|^ BtfBjli-'OI'tfBBSl ^l^h flfe^ffi 

3SUi 5»IS# E|-HCIOjfl(An: d)2|. -STOI. 3ti0nm 0l5h SSdm^Ofdfl 3^, AW y>^0il [D£FAi^ 

&a-:traom SM2f^Mui°i wsw»«to. dxm, aactbraCAn-d)c aouhnaaa- 

H 550niD2U- ■ S^l^ ^g^SS^j., £A1 iXWi ^71^ A|a,HHI DiSSI^ ^l^-^C ^ 
2i7| UaSOfl, iAI SWOII. AWOil 2\Et\Q\ 45 ^MEj-^ 5^ :^S' 

BfAI'.BtfB -»XIB 4= SICF: 

3"a-Hgi ^Oil H4^B °-h§ SA| . ^HJ aas'. SCI-' : *»ffl ^..SiLK Wf, 

flfeWLQI- iAI ±73-M °4S 5AI g*|& ^ iAIOilAJE] 5BBl^BUI7|- S 

^ AI^SJ AW SttfOI CEEl- UJISOi! 5AI S%-2i .£Ai th^2J S^OI e^swi ^ 

?KQ, ©a ^^GIU- tfAl^ S^2J,3MEI^EH|2J XlsL *W :WAIW 4= 2iCK 

EE.. S -BB0ll.ms.2HS £AJ S«.0fl.;-.aCH/d «JS SAI ^AFEJ S 5JB M«H?I *l*IAfe :^7I. • 

ill H«.»2|-3W2| 9BBB(m'/ nb^ nc)#/^ggC nh7h'«6W3ff;-Jta2| CH*HAJ S - 

AFS ^OIH. EE ^OIE LYE ^BBCXiid, nc)g 01^ 3101 Wtfrm JE^Ofl StSt!" ^EHOilAI 2Af3 
.^EHS 5ICH. -2i^ '^^RfSB; &7I ^ 5A]. « ^71 AKHIOfl sjCHS 1DHM' JJI£1 ^3 SQ. " 

g g^ej i ui ^, -b oi^khj ueaH=- 7im sita sr 4 sic ibiD. 

£th B,;BS ; 2| OIS^ S^ESB BSgr'.CraQ ^SOfl BWtHB : :2PIO. 
g -BS-a £AI2I 1^ EH CHI CHtHAi 53# 71 ^KH 0|«Hf.-BQ v 

E S ^«oa [[fs oh» JLAI '5X1(1)21 EAJ*h MoH AkMEOID. ^71 £AI 5X1(1) 

^ ^EH^ 7IF(^^ 7 IB ; 2, 3) AK3ID1I LilDt^l DI^OIAI^ ^g^hOl 
□IPOjAl^ 2{S SA| ^(4)2h II S.AI ^W4)°J *^«Oil HHxtSI^ fl^yffi 5a ^ C^s^Qg 

bH^JEI^ :^1^X© 5b2K a iAl ^XJ-C4) °' 3 3l£W£K5a. Sb)^- ^01^ *^ ^^O^ ± 
A^ J B,..7)» ?>H 2Q. EL ?l^?*B(5a; 5b)S ^Oi£ e«H3l HHXIEICH .2J^3 9Q. 

4AJ .^AK4)e ^SSh= tfffl^. 7|W2)S2J £ia a^(_2aVHf #EH± 7IB(3)^2i 
JJI^S gXJ-71- ^90° dlMS tmfEI£9 Alk-^iilfihE^ EICH atk 

tttL BBB(B)2i S4^(6a)2l- ¥^(7a)£ A1s£ 5!i2o'h^ UH^ltlW 2iQ. CCehAj, 0 4 

U-4 
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?l kBS SK)|E JLAI «^0I £|E^ qi^EIOj 2iQ. 

5b)^ gat uw- m\ mwmsm es*<7) moium, cnb sh-khi esskw *joi 

E 10H JJi^H 5l£B S^Oi £]Q, Kh ES*!-(6) E^ E£JEK7)2h SAI iXh 

(4) AH)! OH *l«|»(5a) a SI 5b) 01 2DH 0I& UI^J73 SiCHE tfS SID. 13*101. SAI 4: 

».(4)ai-;eSSt6 J 7)21 ZW£| AH3IM «&*l»(5*) E^ «S»S<5b)0l ^ 2DH MgS| H4» JJISH 

B BiSM CEfS «£WS(5a)§, £ tbOfi EA|*& 1T0I BBS' BBfl°|. 33fi°l ?BBB(ni&, nb, 
nc)OI na=ncnbB ^ aSB OI»aOI'"^f-)S El = "SWUm/SlCk Etf, .g ITS Oil (I» WSWfi' 

^gi{#(na, nb, ric)g, ^aS.B nb7^ ?l£j*hS-:SB2| ®£ CHtjH 3Af2 SEH 

0HL..E.3CHE DS ^BBBfm hc)2J :CH^ 301 SBM BBtT "SEHMAI 2A12 ggjB £1 

4aMs nb2| SAl-e, ^fljsjSSH £• IbOi EAIfJ- UW IfOl ££^ nc)M B°B *|- 

01 iai EW'WI- SI£!S^ 22hBS ^EHS S.AFXI Si£ 5101 bft^HEK 

nb°j 3 Ah gEH# ^irsj££ ^SShB , &7\ ■W#*»(5aSa -SBS x-y BBSS":** 

sia. a57a (xyz)e B2itra;-^aa*'.rib2i mrai ^gwc&y-ssakBfi-war zsoii cHta/d xVz. 

SB CHI a«»- x^ SttOII CHoHAI x-z SB LH (HI AH Sftfl 85. ^E ©3 SAKtf 

nb^J gAf^, ?l4f«S-(5a-)2|..iB0i *9*ra x*#0Mi2| S^-tf nth SS^S BQ.- OK 
SRhXfS, *IS*fS(5a.)2| ^°0i| UHIME SWBB nb2J SAKU^ 't^S" nb^E laOil EA|^.). -Sto 

IKW, 'WSWHKWOaAlfe. Srtffi- (A, Ht» : y*S| . ySfMAf MOK y^(^ 

#B#(rw)).§'^£S ohOl AIM..«fSa..'fflJ5AI?IS* ; m»EK5d : )2j' JEB.OB Sti^ 

(na) ^* F (y^S JEAIMB "^"S-. oHS; ^SB# nb~ ' 9« z^M BSBt* ^fHOilAI AITfl 

g ztE .a aaV3U-SA|0i, S9Sairo)S".-Wa*ffi(5a)ei iSCHI B«:°£.y*W CHSB 4=^IB "B" 

%m mm* mm aim st>^s ^-e © ■ .siatw bd.-.-^, »7iv«sMH"(5a)g. -?siie<ha/ 

nb, nc)0| BE^ EKI'fl?!- SA^.^EHS £IE^ ^£101 SJiD. 

S^ISi'tfB-S SAF^, naBJ ^ fiiSj-.WLlEf'^aBe nc^h x^Oii S*S 

tT-^aS'-tt »Ofl . nc°J a*p. ^°15 tl ^EH5j B.AJOHHS-C&EI-: 

Etr, ^gSs. na2J nW.gk, ^BBB nb S nc& Ai 70 W QJUEI «^AI7?I ^ 

2| gSPSS 'aSShEfl- SAI-^E ■SO. '^aSS nc21 a}2gMS S^OIIE 

□KPhXIS',. ^M^Cna SL 1 nb)# A|71|. ^ ^ OK_|Bh 9.^711 S|£fS|-E^ ^A^E SQ. 

13H^£S, ?l^ffi(5a) £*!I5A12| EFaSl^h ?i^W"(5a)2J :13 (x-y SB )2| E^ v^Oil 

BSIC , --?BBB ft«2| VHJS 42B,frK)l* (H& J 8 I sR£S. aJU-S-Sl.SSi'.gEK 

e. .«?ig,.*aaa.nb7h SAra-a^=»E:(o). ^ ^7121 as-s Eiasosj^sM 2iec©pf \s* se 

s75°.:2|--Hfl UiCHI Si°B *PI *aB*. EHI-SaSJI §AJ *£VQ\ A|?fl «|A|?fl StfOii Stff&OI 

ESoffi, Cr*£3a ^§1 SAI- HHtF0ILh*i01MaE HH* F AI?1 ^aiesMi-'&oiso. 

-*a-".i!g|«§ 2i7l IfilSWI SjS^HIK 3 dl2IOilb> . BSI^fiUldlMWi)* BEtOflBSBB 
-peflOIMtFET) "gSI LH^^OILI- tlfStBBOl ?*tt ^ ^BtT "jQttlf BBOI sltBIQ: 

S SA|"^EH«l- i'iAf8«l"O"0|*IS t «2|.2| ^# ^ W«WC&l-. 5b)S/'.E 1a0j| EAJSF= HF 
fih-BOl B1HKB)3I- -3EAI ^t(4)£j AJ0|, !£~/^ BBB(7)jU- SS-'JUI - AIO'I Ml ' W-WS 

SICK OlSWv ?l^5(5a. 5b)S AIZHW ma £5?!^ g^2K Ol^i» -fl'^RI-B-aiB :a«r--* S- 

?rB'3l«.!s*IC1)=, SAI iW4 : )2i-. 885(6, 7) AtdlOil 'sjbiE 1UH. £CT ^Sg ^ 91^ 

*ra(5«)'.sfe:-*itf«B(5b» qwiarm asa BO. 

0I7IAI 
(An 

550nraeD El 01 2>D 

0121- WOL .a^a Emm^l 3;HBi ^#^e(na, nb. nOS. nb^ SARE! 91^^(50, . 5b)2K 

^Ss5i'EIE1Dil0ld(An d)OI 300nmSEF 3H 55CnmiQ S^s ggjEJ £AI ^Xh(4)e ^ 
§ SAI" SiS|(.1->» ?21*2.m, AI'ZTOII IQ-EI S^IMH- 0|^2J "Sfla- e^ffJOl* SAI 

a>B3 BBB ^Al^ ^ S!EK 

4 k 7| 9|"S»5(5a # 5b)CHI ^OjAj^, E laMI EAI5& BO| D. $l4*ffi(5a, 5b)2| SB CHI ^Stl 
^^1^ nb2J SAh BSfnb,. nb^OI Elf?5(6, 7)°J g4^(6&, 7a) 31- Itloffll 301 UUfSSW 

H, £«T'9|B 5AJ iW)£J ^71 «4K2i, 3a)2h StSSWI ?l6l UBWttHIl-. 
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»7\S0- BQ|, '^939 nbSJ gAF ^(nb,, nt). ^ B4f(2a, 3a) S SUSttB, ?)2| ¥4^(6a, 7a) 

E£th «4W5K5a)WI 2JCHA1, a SISPKKSa)") nb2| 4 V 7| 3AhStKnb,)S S^5K6)2| g4= 

OIL fl£WS(5b)0i a'OJAlE 3 9IS7tS(5b)2| ?9§9 nb2j £7| SAf W*f<nfc)0| BSHEK?)*! g£ 
^(7a)2KSt!JQh01, S£ 9l#&*»-<5b)(HI 5SB ^ffli: 7IS-(3)-a2j »tf(3t)jU ^ gtfH 20I 

&7I2HT0L ^999 nb2j SAI- SttFCnb.. nbb), E1«J OTJ=(2a, 3a) .91 -.TSlffilK 7)21 ¥^*(6a, 7a) 

1 aasra, Aj2t£j ^j^cHi '2»-fl*i--w ^ sic*. ¥7moi/ai5 £ 

Al ±7W)9 DiWJIOl WMEI&'flMS2| #71 SI£J-*h5<5a, 6b)3 -#71 *B»9ff. 7)9- 551 -ZW 

B9tf 29: BBtt 23 £S #71 a|» 5AI £AK4)WI Otftl aaflf ^ SiQ. 3 UA^Ofl, SATS' 
*|(l)2| q£ f£9 i^MIOI flUI*£^ tr ASirj. 

B VBi-SI 9IS-SAI SWimfe. 5. 2OT -EAtSfe W2F 9QI *IS fiAl £ft(4)3 g»(HI ?1#*£& 
(5a) -;.S.«IS»S.t5f))9 BWH, E "SHIM SlHKfc V)W 2»l 0l?0P3.Sl= ^'«9 .SSO. #7| 
^gtHIAI^/WgflHKSa, 5b)*l g«0l J|«fl..2S#; gtH, SfSit'UKP BOI *i#*h3-(5a;) 

*l6We'(,5b)2| -1HIBH3I.EE SO: WLV-^aoUya 9l£WSC5a5 5b)0l WZDH 0!# DLSJSl 

S0I5E 

9IIS-SAI iW4)r, .tMSTSi 7I&C2, 3)21. 53011 CH»>AI, IT0(S» ^ " §2? 01*01 

Xlfe*S:.S3«(8/"9'). £E 3 nn 9EI0I0IE/ 9atilW8» §'±S DUPXHafe BiSWCIO. 11)1 ^ 
£*£*2) B.a.i 7I=K2, 3) AH3IO0 "*fflB Oi^CHXIrr HSX|(:12)£ UDH-.'«H MSM 01* 
OiAl^ I3) : # ^g£0. 

bH^tlO, 11)2j & «7}7h 2f90° 2J UIPD UHttftlsat, DIEI EigJ S1EI7I- £At£l 

01 31Q. :HRFSr(iO)S| EilgJ ^L f 0| £ 1aS| i^(2a)D|I3, bH*|Sf (11)21 £f« ***JO\ £ laSj El 

^■71 iAI ^n(4)0IAI=, E"3M SAIfffe Hh2j- Ml ^71 EiS &»4f(2aj2K " EiS BW(3a)0l AiS 
5|2oKZl SO. £tK ^(2a)s S^'StHMIAI »A|3|- 'SSSS, 45° .2| 7l^7rM ^3 2! 

M2l-f AIOL Eltf*.if«(»)S i^^l ^=.StfOilAi SAR S^f^S 45° S| 719719 2iCK 

a ggoj ch^ 5 vM S-Xl^ 01^-21- ^01 W.di»S(6, 7)^J 999 El^XiOfl . 2101 Ai 999.0IS«0|. ^ 
(-)0|2, S nb7h SAJ-73 ?lt,^AN SAI -.^(4)01 4S7IS. AJ^tCHi CH^oFE 

««*W:-» : ^tt,« HO. HRf 901 ^9^^ nb2] SAI- gt?(hb lf nfc), aB ^ F (2a; 

3a) 9U. BSf5(6, 7)2J S4=^(6a, 7a)M -9S«ra S2h^2:S WS^itf'iSr ^ 2iD. 

3 [QiSOil, S -BTS21 SAI 5»(1)IHW&W SAiCHI SiCHA1°J 59Hhb9UPh CH^ ^4^^, °-»? 

i s/j""s«a fiAi §^i7i- t^^o-. sai &n(4ipiAi£i b^ai^ ?^e^ 

t^AIOH] 

^ aiaoi ttkB-«?i 5ai ^a^ .^Aionai- a ai^ Ase ^nfoii ch^hai oitf 

Oil ^AW7ll 

a $01. #7i 9|s.-jlai &xi(i)2j AizhHjsasi mm ®mm umM 99«!p; 

5AI §^lil)2| .A|2f ^STOWIAfei S. 40il EAlo^ .«| SAJ SSI (DP 

SE, -B £30|JE|S f ."flfiWMSa, 5b)0| «B|&JSttO. 

C»0i1, 4 h 7l 9«H(2B)2J ^(27)02 fflffBAI BW(28)0yAL SSKEBSSifEl TiEjOl 

ai=:"«aQi'>.a«t!: asi ■■^s^ss ^ifefe 4* ^-(71)9 uhjrj-q: ■■3a-Hv-a»s(?)*MAi.iF 

S- 550nm2J B^^l 5Ai -gjAlfiQ. EE, ^ 4^K71)2J g=7K?2)0HAl 

ej aigg "SMeioi; dhheili- am.9'21 .?w 4=^(73)011 sm 7i^jQ..- stt> 

e 9A|p|0|^ «-7| °J|§ 5Aj SfldJOII SiOIAf, SA| -fcXW4:)SA| LflOpj BJEIEfl 
OldCAn:- d)2J«Z» ^ 320nm, 420n<n >: 52QniB£ fl.SS- OLSSSCK. 

E£th WtfWS<ia,.-5b)SA|, ?g*|- TtM 4(019 .§Of , Ma|OWiaa9SfiA(TACJ-..S.)01l CI^S^ ^§ 

5 aSISAI ^9S9(nc)2l- ^9§9(na)2J. ^ S! 9l^»S(5a, 5b)2J £pfi|(dr).2J ,S\Cnc-na)x d»9 2iQ| 
o\~ 31}.aE|"aqiaaoi OnmOIS, ?91S(rtc)j» ^9§#(nb)2^ 3* 9! • *l^3<5a. 5b)2J =l(d,) 
^ S <nc-nb)xdr# °J0lo^ fl|2 EJEiaorfiBO'l OhrtOIDI, tt^ ^9S9.Tibei WOI ^I^^EKBa 
5b)2| 532|-".yifl..Stf(HI CH^H Aj Stfi AsL L|€H41= »4f£S 2f 20° 7> SS* 7|sCH 

0I#*«Q. 

01 ^I4^ffi(5a, 5b)^ a «S»5(5fli, 5b)QiIA|2j E^X-fl2J *M ^£ ©7h e-20- -S £101 

20IQ. 

OI2f °-*!g iAI S«|(l)g. £ 4CKI EAlo^ dF2f ^ ^S^IOII S*WM, ^AK?l)7h 

u-s 
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ze<v)3 aaaaa 3^01, &y\ sai -i&7K4)S2j s!7i- 3^oa a& 49- ^xkvi)^ s^m 

2s SjatSCh □ ^3h#, SAI 3*1(1 )2J ^2H- 0 -Sa 23 E 5a, E 5b S E 

5cCHI EAJtlO. 

E 5a£ ^D- ±5K71)2i 2tE(ur)=50 o S US, E 3CHIA1BJ «^£^«E1£J tStT ^ 

3KJIQ. £5fc£ 300AI2I BJtJ2£¥E-|°J SHtt 3 2101 H, E 5c^ E 3CHIAH 

2| BWSS*H2| Btt S 3101 Q. 

SE»", E5a, E .5b 8 E BcgOfl 8»"4|fl££ L(Ef LH 3 Si^ ^d(L1, L4, L?)€ .9|S&03)2| ElEICfl 
Old (An • d)l 32Dn«S g§*«w >3W UEKSCK Ol&Wqa, £d^. LfEfUI = ^d 

<L2, LS, L8)^ El El COOId (An ■ djg 420nm£ fiat* g^OIIL ff^2S OEHH^ ^d<L3, LB, L9)£ 
ElEIQilOl-^ ( An • d)# 520rmsL €331 a g^EI '^S IHH LiEKdjQ-. 

□iwi mm. ^Aionofl chc- auaoflSAi, ai8#-(t3)si EiEimoidCAn- djsj ai,.?w 300nm, 550™^ 
Aistf oiaiofl^ -aAioasi- d^ct°j ?»-B£.siia sai si -fliwaK-sa, sb)# osti:.q 

fiK7J.S| ^g,SA| g*|M E 40S EA|*f MJIOT.SMIOL S= : »H^S 4=U £*K?1)7» US 

t^E *g.ilsa.--S^SJ <2!3 SAI i7K4)0!|2J gj^h 3301 Pie^» '£#(71)21 sugg =s 

mach a,a-a»-'"«»-s«ia aw aar asfis/i e .6a, e e b si e EAmracK 

E 6a^ $m ^£1 *^O ac S'«B«» [III, E 3CHIAi°J -€W««HW5I ^SM tK* W 

0IO-. DraiS/E 6b^ E 3011 SKMAfSJ ^ -.SMWA12J 3*J #310111, E 6c~ E 3011 SI 

oiaj2| ^ -wvpijMsi siae tstr aaioich 

EtT, E 6a, E,6b.-a E Be gOII filflSS. 'EAIS L1Q,L12, LI 4^ 13)2J E|E1CfiO|>3( in 

■ d)i 300n»s sati- aaw'UEiacf. □hspkis; eai^j- ^d lh, li3, lib 

& *J.SS(13)2| EIEIOIOId(An- d)g 550nn£ £St> 3"^2| ^ #lf# UEfcHQ. 

s-7isi ^ i/j "smoi rasia, svflSAR Btftsi =2f#-^.§ a7fa.ff-*Ss una*!- s 

^, E SaDflAi^ LI, L2, L3 21^ ^Al?t ,S*S1 yOfflfe SOI 

»2J£l2i^: QtOil CH'SKM E BaOilAI^ LT1S E 5a2] LI, L2/ L35}- H|IHsjCN SaS-"2l?l*F0|E «SS 
^O^l^l SfEQ. E^l", LIO^ iSSTs- 2J?RH ^2h^^ W Soffit. ChAI ^ 

C»(HL ^1 .^J^S'-IAI 2-xlQil CH-5IOI. mm S3- HIJS^ E 

5WHIAI&. L4> L5, L6 S3#. ^#AI^ 7f3 ^3f#0l 7i2| 0011 1 UB HOT KlfflSKQ 21 

= 301 .arsjaacK e^.e 6whiaie nzs.-g^S- si^m' ^ra. E.-5b5B-"ni"S5ras «]2»oi ^ej .o 

Oil S IDimXl TBSBhMS.^ L130A CH^HAI^ tt?3 tj^OI ^oja«CK" 

S^|2| 2f 2£|g. iAI ^AH>il LHsl-01, ^ StH S^0||E ^= fe^M O^W^. E 5c°J L7, L3, L9 
SI £.6c2|. L14&. -flag °J?^H E^ ^2^^ 71 HJ 0OIM DI-jCT" E 6cBj L15E!" «^ 

EZl", aj'a©(ji)2i E|EiC1IOi^(An: d)Sj 3O0hm, 320nm, 42Chra, 520nm. '5BGhm£ ^S^l" SAI 

±*K4)M qiseais SlM s*i(i)oii chshdi ^ ^ *reiS"-aft©cK 

#?\ aia-iCWSI ElEICilOI^CAn - d)°| STM ^20nm, 420nm, 52Dnm^ 21011 CHoflAI^ AI^IS 

^ e m -.»e!Ei ai am ss*r aa i .a § ^ sistci- . 

□eQL:WI a|S«(13)2J EIEiaOiatAjri--]d)a : «S 3DChn»^ 31011 ^CHW«&".AI?» mtl g^- 

SHtHUBK-BOL E 5a, E 5b % E ScOll EAI» 'fifAINNAI^ S«8»(l3>g, 2iaa0ld(An • d)S| a 
M 320nm,. 420nm, 520ninS ej- ^°0fle, 2J7^H 719 ^31^ ^^ol ^o^H3l ^2 M 

^ ach' □ niSQfl, ais sai "sa 0)2i aio^oi smg^ m a&E'sia, sai ■ .s*w .s^swi. ■ 
s as, n$. xwv srass- 5ag ;.sr : 4 siq : 

□ iOHCHoKDI, E:6a, E 6b a EBcOfl EAltJ- U I iDBIt CHI AH ^ ^S#(13)°l E|E|E|10|d< An d)^| 2£a 
300nm Olol, E^ 550nm'0l££5. ti" Al^ °]^S0I §Mof?fl THdEf^l,^ 31S * ^ SICK 

Eth WiWtffitSoL* SbJ^SAI, TlXl^Ofi Q^S^! SAI- UHttATE! SAI g^KDOil CH 

□ Kfl, ^.|2h-ag S^OflE ■"«7|2K ^Wt 301^Q. E& '#?r S|£W5K5a, 5b)BJ 
3M EFSia.2| ^Al- 2|E 15* Ej B'SIUfOIS, fl6f*B(5a-,- 5bi0|| 2i01Ai2i Cl^^q 

aH^^mifih ^laoi, sAi':§Mtio)2i ^ata-qa 2m 23 4«= ^is^^s 

oisai- iroi, sai ai^ THdohcn, a 1^11- «sai3di mtiMz sai ±af 

2h SITOSra AHDI.Ofl ?l^£!# SJCHE 10H DISl ^IS SAI &SI01 SiOiAl,. *g#. ^ 
ill na, nbi nc^h na=nc> nbfil- ^ ?fe 9I^7»01AI 5iSf.(rti.a' ric'JSJ t^OI 

°j S30H gtgoF2, a stsm 01^ ^tm msg. zio\, z&mm nbi ^4^? s^ 

Sd SVSIS SS^ ^EHOflAi SAI-2 ^EHS AITtl Stf, E^ B^AITH tl^AlU^^^, ^71.21 

aaa?F"awa ^i^ee ois& g^ou EiEiciioidun.rd)°i as 3ooh«fio 312 

SSOnmSCI- ^ ^?|LH0I3 ^H, Ci^ U^a|-7fl^ 32CU LH7;| 520m£] g?|LHO|3 ^U, Hffi^ 
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o!£i- iroi, #7i sai ±7m 9io\M*\ *rg^°i aEimoid An - m ars 320™ lhxj 520™^ g 

913. ^6f3, £A| ±*m\ £571= Al^tHI CH^6^ ?!#*»# Q3* oB^IT ^ 2J7I IH 

SQL .^S SAI S*#IHI SLDIAdEJ ^E£h^M ^sk 5f° HIS *j#. ^x}- ^4 h M 'S!*lffPI «*A| 

#jJ£H AiS'Sl'tMAI Wft® ^31512! £AI as £iAIH£, EHCttWU-S 71s LH 

ii s^khi wi -*m aasAi, -ois* as 'hMJoiioiej- tissroi 'iasis "*mhoioi: sfe aoi 

OHJEh s ^«o| S aq|. C^CHi ^iJBofe- «|- a?-.*ABHie| g£|LH(HIAi OjEi7CT &*!oKH tfAItt 4 
21= 2tOIQ. 

1 

CHtTS^ 53 (HI. -a Wt^l ZR 7I» AlOIQtl «S§S8- SEnh££W 

#7i iAj ixh^ ^oii bhxiei= is^j ewdv^swm. 

#71 JtAI 4*NHi SSB S»DiA15J «Jg aSfi :0|WS(-An)3|- 5H§#°J =jm 

(d)2f2| S(Ah- d)2J ££01 300nniMQ SBOnmfiEl- ^ ^?|S3F §A((HI, ' 

■^s E^SI^J 37H?I ?4a«(hft, nb, nc)OI ri*-nc> nbEl— ££ .£Si§ na 3! nc^J 

*$0\-*\&*K*?l SSOil.-BWKil, H 01^: ^S-gSJ *2S-TC)I' nbf 21 # 

ss^j', ad - -iaftEs"wi*r #eh<hiai sxia #eh^ apii a* ^Ai?ii' : -"tt*s2s-aigAias 

3M|, #7|°i B9IS-.EFSXII7I- SAC! SBS JLAI ^Jfij #71 Af 01(H) *JOi 

s idhm fli^n ste a*;-«sss.*» sai g*i. 

S^tf- 2 

A-fll^Ofl S^CHAi. #7| an-iEl ZtOI 320™ LfjAl 520™2| Mflg. 3» I§^5fe ?t|S SEAI ^*|. 
3 

■H"1»M £!01Ai, Afi-.d2J.srOI 320™ LHXI 420nti£l 3# #g££ ofe ■ «S 4AI §«. 

S?j2i s<s4Qi aaspi. ^71 ^§ sai ^akli- v^j BsrwAtdin 3oi£ idhi 

°^ ^i ^£S 6fz 5AI SXI. 
5 

*^2J ^-71 7i#Jfl .^iJSKfl &m ^^ffiSJ ^iif nb^ ^71 lAh SfSfiU- ^71 WW£ 

^ 7!s*i -a.tf:«*«-.f si*t tfstui si^ a# is^ §^ sai 

flIISWI SiCHAi, £71 iSe EhSW°| SAf^OI 15° 012* 75° D\oY21 WSS.olz SAi g 
XI . 

7 

fllit^OO SiOlAi, 4 h 7| .*|«*fiSS' 4 h 7| iA| #71 l^2J a»X|= AtGidfi :.5*zr IQH^i 

8 

SiCH/d , ^"71. £71 nc2f na2j (nc-na)SK . #71 

=.ffl * 2f2| S°l SIEiCHIOiaaoi GmSIjU- 'S.AI0I, #71 nc» «?iM ■ rffll XI-SI 

(nc-nb)2K #71 ?I#^°J ^Hfl d t 2^ EIHQIDIdSiOI I00ran°i 5!1 ^S2S 2IS 5AI 

§^ 9 

aiara soiaj. #71 ^isws #71 ™s aai #71 giro Afojoii ^ 2dh^ w*^ 
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si= t\= sqa 5ai m\. 

9W 10 

JQHtJOil SJCHA1, I^J 271 7 !5 >oj tH^ofl zjgi. ^g£|CH ^ WtfSjSJ «^fOI A1S ^ 

SIIOUN SiQW, lgf*l 4^1 7IE^J CHICHI ^ SSEICH £l£ HHtfSjSI fflg) £4*53 £h= 

.01 .fiAl.iXHHI 2iCHAi£J £|^£J &tflllAi oi-AI^ S* F *£ 45° 7IM7IM SAI-H 2J£ 

D1, Q#^0I £-71 sf9°J StFWAI 9AR* St?o^. 45* .21 9-719 SAW Si^ 31S 
S-»= 43 JEAI Sfl". 

g^fe 12 

ww?oo sioi/d, #7i .Bsraei -54*«oi a-is siiiisui .2**29 ^2^ .§^ jeai i sxi. 
Httm'&oi/ci, 4^1 q'93011 tii-9Eig ne^j majq ^sei ^f sgog ^ ^^"iaj 

SSI. 

EHS5h= -a.«H* p 9ICll -ZW 1£T°J €33 7 IS" AW I (HI SEit^SAtj 

quags- *ra jeai £xm. - ■■■■ • 

#71 *!§ JLAI -fcW2| °'=0§ HH^ig^ -jgoj .gjpjg SfiSBl.. 

271 -aiS fiAi £XHHi 27l.°Hg#(HI SCHAJ2J °JJg 999 :□!.»«< An)2h 24.993 511 

.(d)sra scar •• d)2i aoi;"3Qa«sD hh 550n«aQ sjs 99199 saiw; : ' " 

.'.99.9 E^ifl2J $999 fta nB> hc)0l na=nc> nbfil- 9*:S)09 »IL 271 59999 

59.99 nh?h flS-yffi- ia5j'.Hd" SKffll DISWI 9 AH!. 2EH.0IIL £ ap-S. Cffl-5999*. na,."hcH|" 

CHh. sHLi-^h 9122m aaof sms 2ehihiai sa^' 2BK siot aS'Sl^wM- 271 ass SAi i 

TO» .271 fi»» AhOIOil 10H DI^H 2l£ ig£S fife ?4S SAI 9351 . 
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